Spectroscopy of 1208n Homologous Levels Via the 123Sb(; , 0)'2°Sn Reactions
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In order to investigate the spectator role of the 1g7, unpaired proton outside the Z=50 closed shell in the '*Sb
nucleus and to test in this region the validity of the concept of homology, which we already tested in the Z=40 and

7=82 regions [1-4], the reaction '**Sn (; , 0)'"” was measured [5] and the reaction '** Sb(; , 0)'%°Sn is currently

studied. The high resolution experiment was carried out with the 24 MeV proton beam of the Munich MP Tandem
accelerator, using the Stern-Gerlach source for intense and bright beams of negative polarized Hydrogen ions 16],
the Q3D magnetic spectrograph and the new light ion focal plane detector with cathode- strip readout [7]. High
resolution and very low background allowed study of 53 transitions to final states of '*°Sn up to an excitation energy
of ~4500 keV.

In (; , a) reactions use of polarized protons allows the measurement of asymmetry angular distributions, which is

an essential tool, in addition to the cross section angular distributions, to unambigously identify spin and parity of
the ex6ted levels. In the energy spectra from (p,a) reactions on odd near magic nuclei, two different contributions
can be observed. At low excitation energy some weakly excited states are populated by the pickup of the spectator
proton plus a neutron pair. At higher excitation energies multiplets of states are populated, whose configurations
result from the coupling of the spectator proton with the one-proton-hole-two-neutron-hole excited states in the core

"In. These multiplets of states are homologous of the low energy states of ''’In excited in the corresponding (; ,

. 122
o) reaction on ““Su.

The homology between the low lying states of ''’In and the higher energy states of '2°Sn allows one to attribute
spin and parity to these latter states. In fact, if the coupling is weak, the relative cross sections for the population of
a homologous state with spin J; in a given multiplet must be proportional to 2J; + 1. This expectation is very well
fulfilled by the octect of states homologous to the ground state of '"’In.

In connection with the experimental work, theoretical calculations are in progress in order to microscopically
describe the transitions to "'In low-lying states and to search for states in '>°Sn whose wave functions may resemble
the wave function of a low-lying state in "'In coupled to a spectator 47,, Proton.
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